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or, in other words, to conduct the nutritive material already formed to
all parts where it is needed for building up organs or for replacing used-
up material, while the excess is deposited in peculiar reservoirs or store-
rooms. The mechanical elements such as the libriform fibers and the
bast fibers of the phloem serve definite purposes in strengthening the
stem; they must give the stem rigidity or tensile strength and the root
strength to resist pressure.

Since the vascular bundles (veins or nerves) of leaves proceed from
the stem and the vascular bundles of the dicotyledons are common to
both leaf and stem, each annual growth of wood represents nothing else
but the physiological activity of the entire leaf system in one vegetative
period. If, however, an additional replacement of leaves takes place
in the same growing season, due, for example, to a frost in May or the
appearance of leaves in autumn, there must be formed a second annual
ring, and the wood shows two rings for the same growing season.

As a rule the second ring is easily recognized by its smaller thick-
ness and the sparingly developed vessels. If the vascular bundles are
considered only from the physiological standpoint and those elements are
disregarded which perform the mechanical functions (libriform fibers of
the xylem and bast fibers of the phloem), the composition of a completely
developed vascular bundle may be elucidated by the following scheme:1

1.  Xylem (Wood, Hadrom 2).

(a) Vessels,      ) ~          ,          ,    A.

,7x m.     1-1    f Organs lor conducting water.

(6) Tracheids,)

(c) Wood Parenchyma:  Partly for conducting water and plasmic
materials; partly for storing up the latter.

2.  Phloem (Leptom, Bast).

(a) Sieve Tubes with accom-

panying cells,
(b) Cambiform Cells (cam-

BOrgans for conducting plasmic ma-

, .                .   , . ,               terials.
bmm converted into per-
manent tissue),
(c) Phloem Parenchyma:   For conducting soluble  plasmic   ma-
terials.
3. Parenchyma Sheath: Also for conducting plasmic materials.
1 TSCHIRCH: Angewandte Pflanzenanatomie, 359.
2 As originally used by C. v. NAGELI, the xylem included also the libriform fibers and
the phloem of the bast-fiber bundles.